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(54) MULTIPHASE VOLTAGE TYPE CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a power supply 
current having a sinusoidal waveform regardless of an 
output voltage. 

SOLUTION: An AC switch 2 is provided between a 
power supply 6 and an input part of a diode bridge 3. 
Reactors 1 connected to each other in star connection 
are connected to the input part of the diode bridge 3. By 
turning on and off the AC switch 2 so as to make the 
currents of the reactors 1 intermittent, sinusoidal 
waveform of the input current can be obtained even if a 
DC voltage is lower than the voltage of a conventional 
constitution. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a polyphase voltage form converter which uses a source of n (two or more integers) 
phase volts alternating current as a power supply, and is changed into direct current voltage 
through a diode bridge, While providing an AC switch group which consists of n AC switches 
between inputs of said power supply and a diode bridge, A polyphase voltage form converter 
making an input current of each phase into sine wave shape by connecting a reactor which 
carries out star connection to an input of a diode bridge, and controlling said AC switch group. 
[Claim 2]The polyphase voltage form converter according to claim 1 replacing said n AC switch 
groups by an AC switch group of an individual (n-1). 

[Claim 3]A polyphase voltage form converter which uses a source of n (two or more integers) 
phase volts alternating current as a power supply, and changes this into direct current voltage, 
comprising: 

The 1st diode group that connected a diode to 4 series. 

The 2nd diode group that consists of a series circuit of two diodes and is connected in parallel 
with the 2nd and the 3rd diode of said 1 st diode group. 

A semiconductor switching element connected to this 2nd diode group and parallel. 

[Claim 4]The polyphase voltage form converter according to claim 3 having constituted said arm 
group from an individual to the source resultant pulse number n of a power supply (n-1), having 
made the remaining plane 1 into a series circuit of two diodes, and connecting the middle point 
to a power supply and a reactor, respectively. 

[Claim 5]The polyphase voltage form converter according to claim 1 replacing said AC switch 
group by a switch group which consists of a semiconductor switching element and a diode by 
which multiple connection was carried out to this. 

[Claim 6]The polyphase voltage form converter according to any one of claims 1 to 5 connecting 
a neutral point of said reactor at the middle point of a series capacitor established in a dc output 
part. 

[Claim 7]The polyphase voltage form converter according to any one of claims 1 to 6 
characterized by controlling an AC switch or a semiconductor switching element so that current 
of said reactor may become discontinuous. 

[Claim 8]The polyphase voltage form converter according to any one of claims 1 to 7 making the 
same one of said AC switch or a semiconductor switching element, and timing of OFF. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to what is called a rate sine wave converter device 
of high tensile that changes a volts alternating current into direct current voltage, and makes ac 
input current the waveform of the sine wave shape of the rate of high tensile. 
[0002] 

[Description of the Prior Art]This kind of conventional example is shown in drawing 9 . The 
following explanation explains a three-phase circuit as an example as a polyphase circuit. The 
circuit of the figure is called 1 stone pressure-up converter, connects the reactor 51 to the 
input of the diode bridge 3, connects the boost chopper 52 which consists of a solid state switch 
and a diode, and is constituted. In this converter, if a solid state switch is made one, the 
waveform of an input current will be formed by short-circuiting the power supply 6 through the 
reactor 51. Although the waveform of operation is mentioned later, while acquiring a direct 
current from exchange by controlling a switch so that the current of the reactor 51 connected 
to the input of the diode bridge 3 may become discontinuous, an input current is controlled to 
sine wave shape. 
[0003] 

[Problem(s) to be Solved by the Invention]In the conventional circuit, since the current at the 
time of switch off is not proportional to input voltage, if output voltage is not increased 2 to 3 
times of the maximum of power supply voltage, there is a problem that an input current does not 
become sine wave shape. For this reason, the thing of high withstand pressure is needed for a 
switch element or a diode bridge, and it has also become a cause of the cost hike. Output 
voltage will be about 600-900V, and cannot be applied to the use which needs low output 
voltage. In addition, since the electric charge is not stored in the smoothing capacitor 4 at the 
time of starting, there are problems, such as needing an initial charging circuit in preparation for 
generating of incoming current. Therefore, there is a technical problem of this invention in 
making power supply current into the sine wave shape of the rate of high tensile with easy and 
cheap composition. 
[0004] 

[Means for Solving the Problem]He connects an AC switch between an input part of a diode 
bridge, and a power supply, and is trying to connect a reactor which carried out star connection 
to an input of a diode bridge by this invention that such a technical problem should be solved. 
That is, when releasing energy stored in a reactor by a power short circuit, it had composition 
which does not pass along a power supply. That is, if one [ an AC switch ], power supply voltage 
will be short-circuited via a reactor, and energy will be stored in a reactor. Energy stored in a 
reactor is supplied to load through a diode bridge by turning off an AC switch. Under the present 
circumstances, since current does not pass a power supply, power supply current turns into only 
current proportional to power supply voltage which flows at the time of a short circuit of a 
switch, and sinusoidal current is acquired regardless of output voltage. 
[0005] 

[Embodiment of the Invention] Drawing 1 is a circuit diagram showing a 1st embodiment of this 
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invention. The circuit of the figure comprises the energy pooling reactor 1, the AC switch group 
2, the diode bridge 3, the smoothing capacitor 4, the direct current load 5, the three-phase- 
circuit voltage source 6, and the high pass filter 7. The high pass filter 7 is not necessarily 
required, and may be omitted depending on the case. An AC switch comprises what combined 
the solid state switch. 

[0006]That is, the AC switch group 2 is connected to the three-phase-circuit voltage source 6 
via the high pass filter 7, and the input part of the diode bridge 3 is connected to the other end 
of the AC switch group 2. The reactor 1 which carried out star connection is connected to the 
input part of the diode bridge 3. The smoothing capacitor 4 is connected to the output of the 
diode rectification circuit 3, and the direct current load 5 is connected in parallel with the 
smoothing capacitor 4. 

[0007]Three switches of the AC switch group 2 are controlled so that the current of the reactor 
1 becomes discontinuous by the same pulse. When all of three switches are one, power supply 
voltage is short-circuited with the reactor 1 . At this time, input current (output current of filter 

7) i u of the AC switch group 2 and i and i , If time of one [ power supply voltage ] of the 
inductance of v u , v v , v , and the reactor 1 of L and a switch is made into T Qn , i ~~ =v y and 

T orA C " =V v a " dT orA iw' =V w andT orA ~ ^ 

The input current of each phase increases by inclination proportional to a next door and power 
supply voltage. On the other hand, OFF of a switch will release the energy stored in the reactor 
1 to load through the diode bridge 3. In order that current may not pass the power supply 6 at 
this time, the current which flows into a power supply is shown by (1) type after all, and if 
smoothness is carried out with the high pass filter 7, it will turn into current of the sine wave 
shape which synchronized with the power supply. 

[0008]Here about relations, such as power supply current i u , i and i and input current (output 
current of filter 7) i of the diode bridge 3, i , and i . The case of the conventional example 

u V w 

shown in the case of this invention and drawing 9 is compared and examined. Drawing 2 (a) 
shows the example of U phase current waveform in the case of a conventional example. That is, 

output current i u of the filter 7 is made into continuation current like i with the harmonic filter 

7. That is, i y serves as average value of i . Now, when one [ drawing 9 / the solid state switch of 

the boost chopper 52 ], a power supply is short-circuited via the reactor 51, and energy is 
poured into the reactor 51. At this time, U phase current i is i u =v u andT or| /L like (1) type, for 

example. — (2) 

It is expressed and the peak value of the current by one switching is proportional to power 

supply voltage. Therefore, the area of A1 portion of drawing 2 (a) is A1=v u andT on 2 /2L. — (3) 

It is proportional to fixed, then power supply voltage about a next door and T Qn . 

[0009]On the other hand, when the solid state switch of the boost chopper 52 turns off by 
drawing 9 , current is i u =v u and T on /L-(Vdc~v u ) Td/L, when time until Vdc and current become 

zero about output voltage is set to Td. — (4) 

When a next door and this are solved about Td, it is Td=v u andT on /(Vdc-v u ). — (5) 

It becomes. Therefore, the area of A2 portion of drawing 2 (a) is A2=v u 2 andT Qn 2 /2L (Vdc-v u ). — 
(6) 

It becomes. In this case, the area of A2 is not proportional to v u depending on Vdc. Therefore, in 

the former, area of A2 was made small enough to A1 by enlarging Vdc, and sine wave-ization of 
current was attained. 

[0010]Current when switched off was kept from on the other hand passing a power supply by 
connecting the AC switch group 2 to a power supply and series by this invention of drawing 1 . 

Thereby, like drawing 2 (b), i u becomes only A1 portion, and even if Vdc is small, the input 
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current of the filter 7, i.e., power supply current i f serves as a sine wave. When a switch is OFF, 

the current il_ outputted to load from U phase becomes like drawing 2 (c), and the portion of A2 
is supplied to load through the direct diode rectifier 3 from the reactor 1 . 
[001 1] Drawing 3 is a key map showing the control system of the direct current voltage in 
drawing 1 . That is, the difference is inputted into a voltage regulator (AVR), comparing direct- 
current-voltage V dc detected with the command value V dc *. The output and chopping sea are 

compared and a Pulse-Density-Modulation (PWM) pulse is acquired. One of three switches and 
all three timing of OFF may be simultaneous. Even if a PWM pulse uses a trapezoidal wave etc. 
instead of a chopping sea, it can be obtained, and it may be made to use other methods instead 
of being pulse width modulation. 

[0012] Drawing 4 is a circuit diagram showing a 2nd embodiment of this invention. The point using 
the AC switch group 8 which consists of two switches is the feature instead of the AC switch 
group 2 shown in drawing 1 so that clearly also from the figure. That is, if two phases are 
controlled by the circuit of a three-phase-circuit three-wire system, other planes 1 are based 
on the principle of being determined by composition of two phases, and other points are the 
same as that of drawing 1 . 

[0013] Drawing 5 is a circuit diagram showing a 3rd embodiment of this invention. The point of 
having formed the semiconductor switch group 9 which consists of a diode and a solid state 
switch here without using an AC switch is the feature. In this case, each one phase may be 
sufficient as the solid state switch to be used. The control method is the same as that of 
drawing 1 . Drawing 6 is a circuit diagram showing a 4th embodiment of this invention. This is 
what used the semiconductor switch group 10 instead of the semiconductor switch group 9 of 
drawing 5 , and can save one solid state switch compared with drawing 5 . 

[0014] Drawing 7 is a circuit diagram showing a 5th embodiment of this invention. The point which 
constituted this from the semiconductor switch group 20 instead of the AC switch group 2 of 
drawing 1 is the feature. That is, if timing of switching of each element of the semiconductor 
switch group 20 is made the same, When all the elements are OFF, power supply current does 
not flow, and since the current of every phase can be flowed in the arbitrary directions when all 
the elements are one, it can be said that each element of the semiconductor switch group 20 is 
equivalent to the AC switch group 2. Direction of each element is good also considering the 
input side of the diode bridge 3 as an emitter also considering the power supply side as an 
emitter. 

[001 5] Drawing 8 shows a 6th embodiment of this invention. It is this providing the series circuit 
of the capacitors 1 1 and 12 to what is shown in drawing 4 , and connecting the other end of the 
reactor 1 at the middle point, Since the energy of the reactor 1 is stored in the capacitors 1 1 
and 1 2 by half-wave rectification when the switch 8 is turned off, compared with the case of 
drawing 4 , improvement in efficiency is expectable. 
[0016] 

[Effect of the Invention]According to this invention, since it connects too hastily via a power 
supply reactor at the time of switch one and the energy of the reactor was supplied to load via 
the power supply at the time of OFF, an input current can be made into sine wave shape also 
with direct current voltage lower than before. Control may also be simultaneous and one of each 
switch and the timing of OFF are dramatically easy control. As a result, the advantage that it is 
cheap and the large high input power-factor converter of an output voltage range can be 
provided is acquired. 



[Translation done.] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi„eju'e?atw_u=http%3A%2F%2Fwww4.i... 2008/10/17 



<i9) B#B4#f¥/T (jp) 02) & Hfj ^ |^ & ^ (a) (ummtm&m&n 

#S§^1 1-196576 



(43)&W H ^11¥(1999) 7 JI21 S 



(51) IntCl. 6 




F I 




H02M 7/155 




HO 2M 


7/155 Z 


7/162 






7/162 








tM»t<!>K8 OL (± 5 M) 


(21)ffl«#*3- 


#«¥9-313801 


(71)ffliaA 


000005234 










(22)ffiKH 


¥/£9 ^(1997) 11£ 14 H 




w^/n®;n«ru;i[iiiSB:Baia«TH i # i ^ 






(72)^SBB# 




(31)«5fe«l*56#^ 


#gg¥9-306695 




w&mmmmnmmmmim i # i # 


(32)«5feB 


2p9 (1997)11^100 






(33)«5fc*fcii5RH 


H* (JP) 












#^ri»;n«f ru;n#SKE2iffBa i # i ■*§• 














(74)fS8A 





(54) [SSW©^] #*B«ffi^3>/\*-* 



(57) 

lffl&&l 9M 6 t ?4 Y"7 V v ¥ 3 WA^gR 
m £331* -( y ^ 2 4-18 It, ^ tf- K:/ !)y^3 ©A 




1 

IB»*«2] t&Bn«<&33t*>f (n-1) 

fl © X«E^ -r y t?fi # & x S r £ 1 1" a w* 
* 1 (cfe*©#*B®EE^3 
[f#**3] n (2^±©SiSt) 4SS«E«EE|R«r«IK 

*v K§r 4 -om^mm vtzm 1 *v m t % 

2 o©yV ;j— K©jttfl||iH»i&» feft 9 * *MBSS 1 yv 

- m<7>% 2# g i:» 3 #@ ©y*-r KfcifeWfcttait 

WPfUftftU P Ty ^©«Hi*iIfc^U Kt 

-1) fl-CfllfifeU «9oi«t2oo^t-K©i 
?iJ@S&t U ^©*j££«K£ y Ty b^t^n-Pn* 

[8***5 ] llWE***^ y^#*r¥i*fl:;*-< y^ 
fc " fr\Z.mm&L Ztilt 94 K i: £> ft 3 * 

[IfjffS6] gjfEyry wkd«H£/&*, ttttttiAA 

1-ai**5l 1 ftl^ L 5 ©^-f *u&»fclIBfc©*ffiWEBg=i 

[ft 7 ] tfrte y r ^ h /u©*«as;rciiftic ft * J: 

5, $M*4 y^fcfi^f^-i' 

-f<5££ SrW^t-rSWf #1 l ftv^ L 6 ©Vvfft/W-IE 

m&A 8 1 llME*** •Yyftfc ^yf 

wmt-r^nMm 1 fti^ l 7 ©v^n^is^©^!! 



(2) 1 1 - 1 9 6 5 7 6 

2 

[0 0 0 1] 

[0002] 

[«3fc©Ktff] H9fcr.©««o«*«i**1-. WT©Si 

10 jit— FVy y^3©A^)CF7^ h;t-5 1 SrSSKL, 
^#:x^>y^<t^^--K^feft5#JE^3 2 

^Sr^-^tc-rsi:, yr^ l*r-aL-CWi6Srfi 

jft^tt«Sfi-r 5 ^ y y 5? 3 WA^lcS^ 

[0 0 0 3] 

=^ hTy^roJSHfcfcftoTV^S. * 
bl-s ffl*«JEE(16 0 0~9 0 0 Vggi4!3, ISV^ffi 

**ffifcjEWi:1-Sfflj6fcttaffl-t-sr. t^-et ftv\ 

[0 0 0 4] 

[■WSr«Bfci-Sfcft©#S:] r. ©<t 5 ftRJB5r#BH- 

^ < , z.<dwr y*-r K7~ - y y v 5 © a*«5 fc m 

Mb <Df® K$zm*4 ytt&ltt b s 94 y y v 5 

©ATJ^S^^Lfcy F;^glf5i5iat 
V5. -Tftfc^, ifMiaot!J7^ 
^^^^-^a-r?,^^, WSSriifeftV^fifeJcL 

^ h^Sr^-L-CffiftS^ yry h^Hd^/udf—dS* 
±5>tv5 0 yr^ £i5fc*-f 
y ^- *■ 5 r. t lc J; t) y*-f y y tr® L T 

AlRf^#&$ns. ^©l^^ S^«M*ajiLftv^© 

«-f ft 5 , tii#«J£teBWK4 < 

[0 0 0 5] 

50 is«r*-Maj»ia"e*>5. raH©ia»tt % 



(3) 



W 11-196576 



[0 0 0 6] t4W, 3ffi«EEjR6|Cj*JBR7^/U^ 
* It, ?4 b~7 V v & 3 ©A*»l- ttfiJKISKl Lfc 



10 



[0 0 0 7] &%tx-{ 7f»2»3o©^ y=f-\is m 
ft) i. ' , iv fc-fctfi. ' fi N WSWEEfcv. , 

v, , v. „ Drn/H^yy^^^L, x-r 



= V v 



Sft[HS&3©tB73* 

Ton /L 

T.. /L 

Ton /L 



(1) 



A«r^jf*tfJ*^«. '©<!;#, «SEiS«jg6SraiIL* 
ttSfcftft&ttftf±IM8 (1) 5£T?*£*k S 

*fc©ffifttft5„ 
[0008] zzx\ «$S€ft i. 

_ y 3 (DAJjmi 



*feJt1-5o 0 2 (a) f±ft3l^0»£®Utt«tt8»Bffl 
Sr^1- 0 ■f-*t>fe» 7>f^ 7 i. ' teKP 

20 ot5 x i. tti. ' t^iU 0 9t# 

)±f 3 7/^ 5 2 ift^^ y f Sr^-yt 5 h SMii 
y 1 Sr^LTjSI&^tU DT^h^5 1l^ 

{4, (i) Rtmrni^ 



iu = v. -T„„ /L ■•• (2) 

tt«B«BEl;:Jt«i-5. LtztfoX, El 2 (a) ©ai* 

Al =vu • T« n ' /2L ••• (3) 

[0 0 0 9] ^tU£*fU I9t'#fff3^5 2©^ c. IS^f 5 i T'ONfFI * T d 1 5 i , 



iu =Vu • Ton /L- (Vdc-Vu ) Td/L 
ifr"9, rnSrTdCov^tOKi:, 

Td = vu • To„ / (Vd c-vu ) 
fcftS. Lfc#ot, 02 (a) ©A2a5#OBf»tt, 

2 



A2 = v, 



T„ 



2L (Vd c-Vu ) 



(4) 



(5) 



(6) 



A2(Dliij:VdctMU vu 

tTA2COffi«4rAl(C*l-LT+^/h$< L, It 
SEWESSft-fcSrHoTV^fc. 40 
[ooio] I2|1©£©389?-CW\ «Ri:ii:59fr 

»r«t!J, 0 2 (b) ©J:5{-i. ' \*Al&ft<D%.bt£ 
D, 7 -f ^ 7 (73 A^mft, 1"fc;bt>«Wt»E i u iiv 

u«*»6AlHffca*SJi5«SE i US02 (c) ©£5 
[ o o i i ] 0 3 (10 1 t43H-«ji:«E«ffi©ft(#p*i*Sr 50 



vr) icA^-r^c ^(D&tst^^t^im^x, 

A-^tS^ii (PWM) /•^/i'^Sr#5. 3o©^^ 

^TtiSrt^tt, ^^«SBH*S;©ftt>!) (eft 
[0012] 04 t±z. <D%m<Dm 2 (DMM(D^m^i- 

&j$\z£V1kfelshzt^o!fmKi>t<$<i><DX\ z 



(4) 



W 11-196576 



<Dm<D&nm 1 tmmxhZo 
[0013] m5it^.(Dmm<DM3<DmM^m^-f- 

mrttzM.t>mmxhz 0 -<vm&. fem-tz^mw-^ 
s/f-ii#tsio-t?^i/\ 4*5, uwimmi tmmx 

[0014] 07 n c <D%mom 5 (Dmmmmz^-t 

Ill^i 5y^i:Ltfc, ^ y y v> 3 ©A 20 

y*£ UTtAV\ 
[0 0 15] m8l$Z.<DmW<DM6<D^M<D]&Wl%7jk 
"To -*U4, H4}C^-rt(Z)^*fLT3>'7=>lM 1, 
1 2©ifcfll|H|l8«:l9!tf\ ^oMtyr^ h^loffiHB 

i, i 2(c^^fctv5oot\ 0 4 ©^ictt^ra*© 

[0 0 16] 



-So 

[0M©fifi¥ftt&W] 

iiai] ^o»wo*i©iafcojg««r*i-ia»ia-c*) 

[0 2] 0l©»e-©«aE»^Sr^*©»&i:»H:U 
[0 3] i©*W©Wfp*a;«**+«ja:ia"C*>5. 

[04] z<Dmw<D%2<DMM<DMM : £*irm&mxh 
[0 5] r©»w©*3©*ifc©jg««r*-riHi»H-e* 
[06] z<Dmw<Dm4<Dmm<nMM%7F-rm®mxh 
[07] r©38ifl©»5©*itoj»iit*-riHiisia-e*> 

[0 8] i©»wo»6-©**ojg«t*-riHiKBI-e*) 

[09] m^m^i-^mxh?>o 

-3tt*BE«, 7-KJBSE7-f^, 9, 10, 20- 

^fl^y?^, 11, n-oyfyf, 



luiu' 




[01] 



5 C a 2 u, 



;Lfm!=r| Is 

i/ml! 

71 i 

\ 1 



[02] 



Vdc 



Al A2 



[03] 




Vdc* . 

— >o — Havr j * +V 

vdc AAA I 



[0 5] 



S1~S3 



(5) 



WH¥ 11-19 6 5 7 



[0 6] 



[17] 



[08] 




20 



Mm 



ffl 




I 1 



i/mtr T'- 



;S i 12 



[09] 




